A pot experiment was planted at the experiments Farm at Mansoura University Faculty of Agriculture, during the summer season of 2015 to monitor the effect of various levels of nitrogen (N), phosphorus (P) and potassium (K) fertilizers treatments on plant vegetative parameters, yield and NPK % in organs (root, stem, leaves and grains) of snap bean plant. The trial was hold out in a complete randomized block design (CRBD) with three replicates. The results revealed that application of different levels of NP and K fertilizers have a significant effect on growth parameters, yield components, chlorophyll a, b and total and concentration of N, P, K, iron, copper and zinc in different organs (root, stem, leaves and grains) of snap bean plants. All studied parameters increased by increasing the application rates of N, P and K fertilizers from zero to 150% from the recommended dose. Concentration of NPK in the leaves and grains of snap bean plant were significantly increased with increasing the NPK levels. On the different of this tendency; the mean means of NPK concentration were significantly decreased with increasing NPK levels in the roots and stems of snap bean plants. Also, the values of all the investigated micronutrients were significantly increased with increasing the NPK levels up to the level of 100% from recommended doses. More addition of NPK at the rate of 150% from recommended doses of NPK significantly decreased the average values of these micronutrient under those obtained from the plants treated with 100% from recommended doses of NPK. The distribution of macro-and micronutrients in the snap bean plant can be arranged in following order stems < roots < grains < leaves.
INTRODUCTION
Snap bean (Phaseolus vulgaris L.) is an important leguminous crop of greater nutritional status to poor communities in African countries. It is grown twice a year, once in March, and second in August. Sudden beans are one of the important vegetable crops grown in the arid zones of green pods and dry seeds. Green pods are cooked as vegetables, being a good source of protein, vitamins, calcium and iron. In 2014 season the total planted area of snap bean was about 59665 fed with total production of 253110 tons with an average of 4.242 ton fed -1 as reported by Food and Agriculture Organization (FAO, 2017) .
More attention has been paid to secure high yield and good quality of snap bean through improvement of the factors affecting its productivity. Environmental factors such as low soil content of nitrogen and phosphorus are important limits for bean production in most of the bean grown areas (Graham et al., 2003) . In bean, symbiotic N-fixation rates, seed protein level and tolerance to P deficiency are low in comparison to other legumes (Broughton et al., 2003) .
Fertilizing with an appropriate level of nitrogen has played a major role in improving the growth and yield of snap bean plants. Nitrogen is a vital component of all proteins (Salisbury and Ross, 1991) . Many reports indicated a decrease in the growth of snap bean plants as well as better yields will not be given under the low N ratio available in the soil (Salinas et al., 2011) . Whereas, excessive amounts of nitrogen fertilizer may led to unfavorite effect on the growth and yield of snap bean plants and will lead to increase the losses of nitrogen fertilizer. So, the adequate amounts of nitrogen fertilization led to improve growth, yield and quality of pods. Ivanove et al. (1987) reported that, the pod yield of French bean was increased with the increase N levels up to 150 kg per hectare. Sharma (2001) recorded that greatest height of plant, No. of branches per plant and pod yield of French bean were obtained as a result of using 120 kg N ha -1 . Projapoti et al., (2004) recorded higher pod yield of French bean from 120 kg N ha -1 . Phosphorus is an essential mineral nutrient most commonly restricted the growth of crops and is an essential element required for plant growth and development. Phosphorus contributes to the metabolic process of energy transfer, signal transduction, macromolecular biosynthesis, photosynthesis and respiration chain reactions (Shenoy and Kalagudi, 2005) . Large areas of agricultural soils are poor in phosphorus content, so phosphorus deficiency may be appeared on cultivated plants (Banerjee et al. 2010) . Therefore, adequate application of phosphorus rate is serious for ornamental output and abundance of snap bean (Liu et al. 2015) . Chandra et al. (1987) found that increasing rates of nitrogen and phosphorus increased growth and yield of French bean. Sharma (2001) revealed that greatest height of plant and No. of branches per plant were recorded by adding 60 kg P/ha. The highest yield of pod was obtained by adding 120 kg N + 60 kg P/ha. Singh (2000) get utmost length of pod from the submission of 125 kg N/ha. Singh and Singh (2000) reported that yield of French beans improved with increasing N rates, but were commonly higher with 80 kg P/ha.
Potassium is one of the key ingredients needed for natural plant growth. Its role is well documented in photosynthesis, carbohydrates and starch formation, allowing crop yields to develop tolerance to drought conditions and to enhance the plant's ability to resist pest and disease attacks. Sangakkra (1996) found that vegetative growth and most yield components of French beans significantly increased up to 100 kg K 2 O/ha. Srinivas and Nick (1990) reported that nitrogen and phosphorus fertilization of French beans led to increased yield pod. Islam (2004) showed that application of potassium has a beneficial effect on the characteristics of plant growth and also on the crop of bushes.
Fertilization with macronutrients is an important factor that affect on growth, yield and quality of any crop. Thus, adding the correct level of macronutrient is one of the important factors for increasing snap bean productivity and its quality. Therefore, this study was carried out to investigate the effect of macronutrient fertilization on growth parameters and yield of snap bean. As well, study the distribution of nutrients in snap bean plant organs as affected by N, P and K fertilizer levels.
MATERIALS AND METHODS
A pot experiment was planted at the experiments Farm at Mansoura University Faculty of Agriculture, during the summer season of 2015 to study the growth parameters, productive characteristics and distribution of nutrients of snap bean (Phaseolus vulgaris L.) plants as affected by different levels of mineral fertilizer. The trial was hold out in a complete randomized block design (CRBD) with three replicates and the treatments were as follows: 1-Control: does not contain N, P and K fertilizer. The source of nitrogen and potassium fertilizer levels were ammonium sulphate (20.5% N) and potassium sulphate (48% K2O), respectively. Both of them was added to the experimental soil in two equal doses, one after 21 days from date of sowing and the second two weeks later; calcium super phosphate (15.5 % P2O5) as a source of P-fertilizer levels was added in one dose to the pots before sowing. The trial contained 12 plastic pots with 25cm diameter, 35 cm height and the weight of each pot is 10 kg representing the fraction of 30 cm from the Farm of faculty of Agriculture. The physical and chemical propert.ies of the soil show in Table ( Ten seeds of Snap bean (cv. Bronco) were sown on 1st March 2015 In each pot. Snap bean was thinned to the most suitable 5 plants per pot after 21 days from sowing. Pots were watering every 7 days to reach field capacity of each pot. All the other agriculture practices were done as recommended by the Minister of Agriculture and Soil Reclamation, Egypt for snap bean plant.
Sampling dates:
60 days after planting of snap bean seeds; 2 plants were taken randomly from each pot and plant growth parameters (height of plant, plant fresh and plant dry weight) were measured. Samples of plant estranged into leaves, stem and roots. The separated parts of plant samples were weighed and oven dried at 700 c constant weight. Then, dry matter of plant was calculated. The dried plant organs were thoroughly ground and stored for chemical analysis.
At green maturity stage (70-80 days from sowing) representative samples were collected from each treatment and the following data was recorded: average number o pods per plant, average pod weight (g) and total yield g/plant. Also, seeds of each sample were collected, oven dried and stored for chemical composition. Yield components: 90 days after (harvest stage), 2 plants were taken randomly from each pot to measure the following growth parameters: -Height of plant (cm).
-Plant fresh weight (g). -Plant dry weight (g).
-Number of pods plant -1 . -Pod weight (g plant -1 ). -Fresh pod yield (g plant -1 ).
Nutritional analysis of plant samples:
The oven-dried at 70 o C snap bean plant sample after 50 days (vegetative growth stage) and 90 days (harvest stage) from planting was digested by using a sulfuric-perchloric acids (Peterburgski 1968) . The total NPK were determined in different parts of snap bean plant (root, stem, leaves and grain) using the following methods: Total nitrogen (%) using micro-Kjeldahl, phosphorus (%) was determined calorimetrically and potassium (%) using a flame photometer by Pregle (1945) , Black (1965) and Jackson (1967) , respectively.
Statistical analysis
The results obtained for statistical analysis were analyzed according to the technique of ANOVA for factorial experiment in complete randomized block design (CRBD) by Gomez and Gomez (1984) . LSD method was used (Snedecor and Cochran 1980) .
RESULTS AND DISCUSSION
The Effect of NPK fertilizers on growth parameters of snap bean plant
The effect of NPK-fertilization levels on plant growth parameters (height of plant (cm) and weight (fresh and dry) in g of snap bean plants is presented in Table 2 . It can be observed that; the average values of height of plant, fresh and dry weight of plant were significantly increased when the level of NPK was increased. The highest values (43.25 cm and 85.45 g plant-1 for height of plant and fresh weight, respectively) were recorded for the plants treated with 150% from the recommended doses of NPK, while the lowest one was connected with the untreated plants. On the other hand, the mean values of dry weight per plant of snap bean plants were significantly increased when the level of NPK was increased till the rate of 100% from the recommended doses. Increasing rate of NPK addition from 100% to 150% from the recommended doses considerably decreased the averages value of dry weight for snap bean.
While, data indicated that average pod weight (g), number of pods per plant and yield per plant were considerably increased when the level of NPK fertilization was increased till the rate of 100% from the recommended doses. More application of NPK fertilizers till the rate of 150% from the recommended doses significantly decreased the mean values of all the traits to be less than those obtained from the plants treated with 100% from the recommended doses of NPK. Comparing with the control treatment an increase was accounted to be 47.2, 57.5 and 49.1 % for the treatment of 50%, 100% and 150% from the recommended doses of NPK, respectively. These results can be attributed to the fact that snap beans can respond well to improved doses of fertilizer. These increases in yield components may be the result of a better use of Nick resulting in a biochemical increase of photosynths and ultimately yield.
These results are in conformity with the results of Mahmoud et al. (2010) and Lad et al. (2014) , they note that all growth measurements of snap bean were increased significantly with adding higher levels of nitrogen fertilizers. This due to snap bean is low in the fixation of atmospheric N conversely to other bean (Feleafel and Mirdad 2014) . The same trend was observed with P and K applications as reported by Lad et al. (2014) , Fooladivanda et al. (2014) , Liu et al. (2015) and Buriro et al. (2015) , they found that application of P and K fertilizers significantly increased growth and yield parameters of bean plant. It could be concluded that snap beans plants could not achieve a higher yield when the application of NPK more than excess of recommended rates. 
Effect of NPK-fertilizers on distribution of N, P and K in snap bean plant parts
Different comparisons among the mean values of N, P and K content in snap bean plant organs are presented in Table ( 3). It could be noticed that, within the different levels of NPK fertilization the highest concentrations of N, P and K in snap bean plant organs were realized in the leaves followed in descending order by grains, roots and lately stems and such effect was the same at any levels; data of the same Table detected that the average values of NPK concentration in the leaves and grains of snap bean plant were significantly increased as the level of NPK was increased. On the contrary of this trend; the mean values of NPK concentration were significantly decreased as level of NPK was increased in the roots and stems of snap bean plant. On other words; the highest values of N, P and K % were realized in the leaves and grains of snap bean for the plants treated with 150% from the recommended doses from NPK fertilizers, while such effect in the roots and stems was happened for the untreated plants.
Effect of NPK-fertilizers on distribution of Fe, Cu and Zn (%) in different parts of snap bean plant
The effect of NPK fertilization levels on iron, zinc and copper (mg kg -1 ) in snap bean plants organs is presented in Table 4 . Data indicated that, the highest mean values of microelements studied have been recorded for the leaves following by grains, roots, whereas the lowest one was recorded for the stems of snap bean plant. Data in the same Table also detected that, increasing the NPK-fertilization level up to the level of 150% from the recommended doses significantly increased the mean of all the aforementioned traits. In addition, the differences between the mean values of all parameters for the plants treated with 100% and those treated with 150% did not reach to the level of significance such effect was the same for zinc and copper in the leaves and grains of snap bean plant. Concerning the effect of NPK level on the concentrations of iron, zinc and copper in the roots and stems of snap bean plant, data of Table 4 illustrated that the average values of all the investigated micronutrients were significantly increased when the level of NPK was increased up to the level of 100% from recommended doses. More addition of NPK at the rate of 150% from recommended doses from NPK significantly decreased the average values of these micronutrients under those obtained from the plants treated with 100% from recommended doses from NPK. There is an activation relationship between the applied NPK-fertilizers and the increased levels of micronutrients (e.g., Cu, Fe and Zn) in plants. Actually, there are basically two kinds of interactions between nutrients i.e., antagonism and synergism. These interactions could occur with plant nutrients in the soil or at the root zone. Many chemical reactions occur at the rhizosphere, where some of them are benefit for the plants, while some may be detrimental to plant nutrition. These chemical interactions can enhance or interfere with the uptake of some nutrients based on the concentration of other elements. Synergy effect is positive achieve between nutrients and hosthhility is a negative effect between nutrients. The excess of one nutrient limit the absorption of another nutrient called physiological antagonism. These interactions may also depend on soil type, physical properties, pH, temperatures and the proportion of nutrients involved.
There is a high selective control process implicated in nutrient uptake of plants and this is why the plant does not contain the same proportion of nutrients within the plant as found in the soil. It includes nutrient management concepts based on crop type, soil type and plant growth stage (Malvi 2011) .
Distribution of nutrients in snap bean plant organs as affected by NPK fertilizer levels
It could be summarized the distribution of nutrients either macro-or micro-nutrients in snap bean plant organs as affected by NPK-fertilizer levels as shown in Fig. (1) .
Fig. 1. Distribution of nutrients in snap bean plant organs as affected by N, P and K fertilizer levels
The results of Fig (1) can be attributed to the fact that the distribution of elements within the plant starts from the roots, where the roots are the organ competent to uptake of the nutrients. The elements in the plant can then pass through the stem, moving to the leaves, where all the vital processes and metabolism take place in leaves. Leaves, in turn, transmit metabolic products to grains, whether in the form of proteins, vitamins, minerals or other components. From the movement of elements within the bean plant, it was observed that the lowest nutrient content exists in the stems as it represents only a receptacle between the root and leaves. While, the highest content of these elements within the beans was observed in the leaves, that represent the place where all the vital processes and metabolism in plant. The distribution of elements in the bean plant can be arranged in the follow order: stems < roots < grains < leaves. This also explains why the scientists of soil fertility and plant nutrition agree that plant leaves are the main organ of plant analysis. It also explains why the edible part of this plant is the grains. These results are in consonance with the findings of Edelman and Colt (2016) .
CONCLUSION
It can be concluded that, the growth parameters and yield components of snap bean plants were significantly increased when the levels of NPK fertilizers were increased. More addition of NPK fertilizers till the rate of 150% from the recommended doses significantly decreased the mean values of all the traits to be less than those obtained from the plants treated with 100% from the recommended doses from NPK. The distribution of macro-and micro-nutrients in the snap bean plants can be arranged in the follow order: stems < roots < grains < leaves. 
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